It has been reported that the C0-C4 carbons of methionine are converted to ethylene in and Cu"!-ascorbate (10) model systems. Yang (22) has shown that C-C, carbons of 2-keto-4-methylthiobutyrate and the Cr, carbons of 3-methylthiopropionaldehyde (i.e., methional) are converted to ethylene in a model peroxidase system. When methionine was fed to apple tissue, the C-C4 carbons were apparently converted to ethylene (1, 11 ). These reports demonstrate that the CrCa carbons of methionine or its related derivatives are converted to ethylene in model systems and in plant tissue. It was thus of interest to demonstrate whether or not methionine residues in protein and peptides could be converted to ethylene. Using a peroxidase system described by Yang (21), it was found that peptides containing a C-terminal methionine residue, but not an N-terminal or internal residue, produced ethylene at initial rates two to four times greater than the small but significant rate from methionine. Purified egg albumin did not produce any ethylene; however, after limited proteolysis of egg albumin, significant ethylene was formed. Of particular importance was the finding that N-acetyl-D,L-methionine produced ethylene at a rate about equal to methional.
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The methods used were similar to those described by Yang (21) . The incubation mixture contained the following in a total volume of 1 ml: 0.05 ,mole of MnSO4, 0.02 ,umole of resorcinol, 50 imoles of KH,PO, (pH 7.8), 3 .0 ,ug of peroxidase, 2.0 umoles of NaHSO., and 0.5, 1.0, or 2.0 ,umoles of substrate. The NaHSO. was added to start the reaction, and the ethylene concentration was determined with a gas chromatograph after 5-min incubation at room temperature. In experiments with crystallized egg albumin, 12 (21) containing MnSO4, resorcinol, NaHSO, KH2P04 (pH 7.8), and horseradish peroxidase was used to measure ethylene production from various concentrations of substrates after 5-min incubation. The initial rates of ethylene evolution were calculated by substracting the rate of the complete system without peroxidase from the rate of the complete system. Each experimental point is the average of at least three experiments. The substrates tested were methional (U--): In other experiments it was found that crystallized egg albumin, which had been fractionated from low molecular weight substances by column chromatography on Sephadex G-25, did not produce any detectable ethylene after 24 hr of incubation in the peroxidase system at levels from 0.5 to 2.0 mg protein per ml. Since egg albumin contains 16 residues of methionine (3) and a C-terminal proline residue (13), these results are consistent with the findings in Figure 1 which demonstrated that peptides with an internal residue of methionine did not produce ethylene. In a separate experiment, it was found that when 25% of the peptide bonds of egg albumin had been hydrolyzed with pronase, 3.0 mjul of ethylene was produced in the peroxidase system in 24 hr from 2.0 mg of egg albumin.
A peroxidase system similar to the one used in these experiments may be operative in plant tissue. Mapson et al. (12) isolated a peroxidase system from cauliflower florets which produced ethylene from methional, and Takeo and Lieberman (18) have isolated a methional peroxidase from apples. Ku et al. (8) Secondly, the results presented here suggest that proteolysis in the plant may increase ethylene production by producing peptides with a C-terminal methionine residue. Since peptides with N-terminal and internal methionine residues produced very little or no ethylene in the peroxidase system, whereas peptides with C-terminal methionine produced ethylene at significant rates, it would be expected that proteolysis of proteins containing methionine would result in an increase in ethylene production due to the release of peptides with a Cterminal methionine residue. This possibility was confirmed by the finding that limited proteolysis of crystallized egg albumin resulted in significant ethylene production by the peroxidase system. Apparently there are no reports which have demonstrated a direct relationship between proteolytic enzymes and ethylene production in plants. But it has been reported that mechanical injury to carnations (16) , sweet potato roots (5) , and fruits (14) causes an increased production of ethylene in those 451 tissues. It is conceivable that autolysis in the area of the wound might have produced peptides with a C-terminal methionine residue. It should also be mentioned that cutting of some plant tissue increased peroxidase activity around the wound (19) and increased synthesis of particular peroxidase isozymes (6) .
It has been also reported that fungal-infected plants (16, 17, 20) produced more ethylene than healthy plants. This ethylene production may have been due to an increase in proteolytic activity during infection since an increase in proteolysis has been observed in some fungal infections such as broad bean rust and peach leaf curl (15) , apple rot (9), Southern anthracnose, and Stemphylium leaf spot of alfalfa (4). However, further experiments with radioactive tracers should be done before it can be definitely concluded that proteins or peptides containing methionine or N-acylated derivatives of methionine are precursors to ethylene in plants. LITERATURE CITED 
